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A number of studies on the in vitro activity of ethambutol (EMB) against M. tuberculosis
have been reported, while only a few roports concerning atypical acid-fast bacilli are noted. In this
paper, the authors present their studies on the susceptibility in vitro of twenty-three strains
of atypical mycobacteria and ten strains of acid-fast bacilli isolated from natural sources to
EMB and to commonly used antituberculosis drugs, using 1% Ogawa egg medium and modified
kirchiner’s agar medium (KYOKUTO product).

Nine out of ten strains of atypical mycobacteria pathogenic for man were inhibited com-
pletely in the concentrations of one to ten mcg per mi. of EMB. However, only five out of
thirteen strains of casual isolates and five out of ten strains isolated from natural sources
were inhibited in their macroscopic growth at the concentrations of five to ten mcg per ml.
and one to ten mcg per mi. of EMB, respectively.

The number of the strains inhibited their growth in the concentrations of less than ten
mcg per ml. of eight kinds of anti-tuberculosis drugs including EMB was in the following
order :

INH > EMB > SM=Kanamycin(KM) > PAS > Cycloserine(CS) > Ethionamide (TH) = Tibione
(TBI) in atypical mycobacteria pathogenic for man, KM >EMB > SM > INH > PAS=TH > CS
> TBI in casual isolates, and EMB > SM=KM > INH among the acid-fast bacilli isolated from
natural sources. None of the strains isolated from natural sources were inhibited their growth
in the concentrations of less than ten mcg per ml. of PAS, CS, TH or TBL

Thus, the inhibitry effect of EMB on atypical mycobacteria was much stronger than those
of PAS, CS, TH, and TBI, and comparable to those of INH, SM and KM.

The slowly growing strains were more susceptible to anti-tuberculosis drugs, generally,

than did the rapidly growing ones.

* From Hiroshima Umver51ty, School of Medicine, Kasumi-cho, Hiroshima, Hiroshima Prefe-
cture, Japan.
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Table 1. The Minimal Inhibitory Concentrations (7/ml) of Various Antimicrobial on
Atypical Mycobacteria Pathogenic for Man
Drug (y/ml)
Classification Strain
EMB SM KM | PAS | INH cs TH TBI
M. kansasii PI 5 10 10 l 100 f 10 10 | 1,000 | >1,000
Okubo 10 10 10 100 10 | >1,000 100 100
Scoto- P6 5 10 100 10 10 100 100 100
chromogens|  Aratani 10 | >1,000 | 1,000 10 10 100 100 100
Kurata 1 100 100 100 10 10 100 1, 000
P25 10 1, 000 100 | >1, 000 10 | >1,000 10 >1, 000
Nonphoto- Kofu 5 10 10 1,000 10 100 | 1,000 1, 000
chromogens Okayama 5 10 10 1, 000 10 100 100 | >1,000
Matubara 1 100 1 1 10 100 100 10
Rapid- . [ | '
grower |Mfortuitum 100 1,000 | 100 | >1,000 | 10 1,000 1,000 | >1,000

Note : EMB=FEthambutol, SM=Streptomycin, KM= Kanamycin,
CS=Cycloserine, TH=Ethionamide, TBI=Tibione,
The same rule applies corespondingly to the following tables.

PAS=Para-aminosalicilic Acid, INH=Isoniazide,

Table 2. The Minimal Inhibitory Concentrations (r/ml) of Various Antimicrobial on
Atypical Mycobacteria of Casual Isolates
N . . ‘ Drug (y/ml)
Classification Strain — S
 EmB J sM | kM | Pas | mH ‘ cs l TH I TBI

Yamasaki >1,000 | >>1,000 10 | >1,000 1,000 | >1,000 1,000 | >>1,000
Nakasima 10 10 10 10 000 100 10 1, 000"
Kataoka 500 1, 000 100 | >1,000 1,000 | >1,000 | >1,000 | >1,000:
Murakami 5 10 10 | >1,000 1 100 1, 000 1, 000>
Pigmented | Kodama 100 100 100 | >>1,000 | >1,000 | >>1,000 | >>1,000 | >1,000
strains Deki >1,000 | 1,000 10 >1,000 | 1,000 | >>1,000 | >>1,000 | 1,000
Miyata 5 100 10 1, 000 10 100 1, 000 1, 000+
Sugimoto 10 | >1,000 1| >1,000 1,000 | >1,000 | >>1,000 | >>1,000
Hasumi 1 10 1 10 10 1 10 1, 000
Dai >1,000 | >1,000 100 | >1,000 E 1,000 | >1,000 | >1,000 | >>1,000
Fuzii 50 1,000 100 | 1,000 | 1,000 | 1,000 1,000 | >1,000
l\tlggpétgr‘gfr‘fs' Togikawa 50 1, 000 100 | >>1,000 100 | >1,000 100 | >>1,000
Makio 50 10 10 l 100 | >1,000 100 1,000 | >1,000
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Table 3. The Minimal Inhibitory Concentrations (¥/ml) of Various Antimicrobial on
Acid-fast Bacilli Isolated from Natural Sources

Drug (y/ml)
‘Classification Strain 7
EMB | SM | KM | PAS { INH l cs ! TH ’ TBI
' B3 50 | 100 10| >1,000 100 1,000  1,000| 1,000
Pigmented | p 50 100 | 100 | 1,000 | 1,000 | 1,000 100 | 1,000
M. phlei 1 10 10| >1,000 10 | >1,000 100 | 1,000
S50B 1 10 ‘ 100 >1, 000 100 1,000 1, 000 1,000
B6 10 1,000 100 >1, 000 1, 000 >1, 000 1,000 1, 000
B10 10 1,000 100 >1, 000 1, 000 >1, 000 >1, 000 >1, 000
‘Nonpigmen-
ted strains B15 50 1, 000 1, 000 >1, 000 1, 000 >1, 000 100 1, 000
B16 50 1, 000 1,000 >1, 000 10 >1, 000 100 1,000
B5 100 1, 000 1,000 >1, 000 1, 000 >1,000 100 1, 000
238 5 10 10 >1, 000 100 >1, 000 1, 000 1,000
H,, Rv 5 1 1 1 1] 100 100 1,000
USI 263 10 1 1 1 1 100 10 . 1, 000
Control i
A 3717 10 100 100 10 100 100 ‘ 100 1,000
M.smegmatis| 5 100 10 >1, 000 100 1, 000 : 100 | >1,000
Table 4. The Number of the Strains in the Minimal Inhibitory Concentrations of
Less Than Ten 7 per ml. of Various Antimicrobial
Drug
Classification Number 7 -
EMB | SM | KM | PAs | mH | ©s | TH | TH
Atypical mycobacteria
pathogenic for man 10 S 5 5 8 10 2 1 1
Atypical mycobacteria 13 5 4 8 9 3 1 9 0
of casual isolates
A.id-fast bacilli isolated
from natural sources 10 5 8 8 0 2 0 0 0
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